Immune response to adenovirus-delivered antigens upregulates utrophin and results in mitigation of muscle pathology in mdx mice.
The upregulation of endogenous utrophin in skeletal muscle may lead to a new approach to the treatment of Duchenne muscular dystrophy (DMD). We found that injection of an E1, E3-deleted adenovirus vector expressing beta-galactosidase (beta-Gal) or green fluorescent protein (GFP) into the skeletal muscle of neonatal dystrophin-deficient mdx mice alleviated dystrophic pathology. In the adenovirus-infected muscles, an evaluation of sarcolemma stability showed low permeability and immunohistochemistry revealed utrophin upregulation at the extrasynaptic sarcolemma of mature muscle fibers. This utrophin upregulation was concomitant with endomysial cellular infiltration from a host immune reaction. There was no evidence of active muscle regeneration. In normal C57BL/10 mice, utrophin was also upregulated in adenovirus-injected skeletal muscles, where upregulated utrophin often coexisted with dystrophin. FK506 and anti-CD4 antibody administration decreased utrophin expression in adenovirus-injected mdx muscles and prevented the dystrophic phenotype from being mitigated, suggesting that an immune reaction is involved in utrophin upregulation. This is the first report demonstrating the improvement of the dystrophic phenotype as a result of the acquired overexpression of endogenous utrophin. Our findings provide an important clue to understanding the mechanism of utrophin expression and the development of an effective treatment for DMD.